
466 MONTHLY WEATHER REVIEW. AUGISST, 1916 

West Pearl.. ....... 
Tombigbee.. ....... 
Flint.. 
Ocmulgee ........... ............. 

Do .................. 
DO.. ........... 
Do ............. 

Hydrogra hs for t ical points on severad princilid 

charting are Keokuk, St,. Louis, Memphis, Yic.1dm-g. 
and New Orleans, on t.he Mississippi; Ciiiciniiat.i and 
Cairo, on the Ohio; Nnshville, on the Cumberland : 
Johnsonville, on thc! Tennossee; Kansas Cia\-, on t.he 
Missouri; Litt,le Rock. on t,he Arkii,nS:ts; and Shrewport, 
on the Red. 

rivers are s E own on &!art I. The st;at,ions select,ecl for 

TABLE 8.-Floods in the Eost GulfStutes during August. 1910'. 
. - 

! 
I--'--- 

! 
Statlon. 

-- 
i 

Pearl River, Ln.. .. .I 1% 

1 
12% 

Y 
131) 

Demopolis. A h .  .... i 116 
USin1;ridge. cia ...... i 
hbbeville, Cia.. ..... i 

do.. ............. 
Nocon, Ga .......... 3 
Limber City, ~ 3 .  . .! 

I 
--pppL-l ---L--l----. 2 

Frrt. ! Frcf. 1 
i I 14.2 I 

39 

1 

....... .,. ....... 

TABLE 3.-Fhods in the Soicth dtlatitic Sfntcs during .-lii!/tist, 1916. 

! 
River. dlai ion. 

I rrbm- I TO- 
I -1-1- 

Edis to... ........... 
Saluds 
Santee.. 
Blmk ............... ............ 
Wnccsmaw.. ...... ............ 
Cape Fear.. ........ I Elirsbethtown, N. C . .  .... 

......... ........... ............. ............ 
Lynches ........... 4 

- I 
1 Occurred in July. 

TABLE 4-Floods in varwu8 othe, rirers during d?cgi i s t ,  1.916. 

i Holston. North Fork Yendotn. \'3.. ........... 
Co1umIii;i.. ........ .) $f:ircus, tvnsli ............ 

Do ............. \73nrouver, Wash.. 13 .......... I.. ..... 
Willamette.. ....... Portland, Ores.. ......... ...... 

i .  

i 0cciirrc;l in Julp. 

FLOODS IN TEE EAST GULF AND SOUTH ATLANTIC STATES, 
JULY, 1916. 

By ALFRED J. HENRY, Professor in Charge. 
[Dated: River and Flood Division, Wenther Biirrau, Scpt. 20, 1RIB.l 

Tho immedintae cause of the destructive floods in the 
East Gulf and South AtlaJitiC States was the nioveniciit 
over those States of two tropical cyclones, whose tipproxi- 
mate paths arc shown in figure 1 (SLIV-93) .l 

!t'he first of these storms passed inlnntl over the Missis- 
sippi coast during the night of July 5-6, 1916, nncl niovcd 
slow1 a little west of north to about the thirty-second 
para d el of 1iort.h latitude, thence it followed a soniewhat 
sinuous course R little east of north for several dwys, 
finally by the morning of July 11 it had becoine a dis- 
turbance of such fcebte intensity that its future course 
could not be followed. In its movenient over the State, 
which occu ied practically all of five days, rain fell almost 
continuous P y;  in some parts of the Stat.e, as will ttppenr 

froni t.he daily rainfall charta which accompany this 
report, fivures 3-14 inclusive, the rainfall was ext,raor- 
dinnrily Keavy. As this stoiiii drifted ovcr northern 
Aladxmin nncl enstern Te1mc.sst.e its sphere of influence 
estcnded across t,he Ap ,alnchians into t.he Carolinas, the 

Alriiost imniec!i;Ltrl-y a scconcl tropicnl cyclone nioved 
in from the Atlantic, pnssiiig over the coast of South 
Cnroliiia on t.he niorning of July 14, 1016. During that 
day torrentinl rains fell 011 t . 1 ~  hvlands it short dist,ance 
northeast of Charlcst.on, att.cnded by high winds. By the 
morning of the 15th the center of the storni hac1 reached 
western North Carolina. B~ginniiig in t.he afternoon of 
t,hxt, dav and continuing for 34 hours, un irecedented 

in the Talley of the French b road as it flow-s northward 
brt.ween thr stversl parallel ranges of t,he Blue Ridge. 
The run-off €rom tlicse ruins By rcason of the saturated 
coidit,ion of the soil mist have bccn 811 or 00 per cent of 
t hc prcvipit :t!,ion. Kat urally floods hit 11 erto uiiprece- 
deiit.er1 occurred in both the Trniiessee and Atlantic drain- 
ngc, 11s will cippeiir liLt,Pr in t.liis report,. 

Whew tropical cyclont s move into cst,rnt.ropicid lsti- 
t u h  t.1ie-y gen1,rah-y rcnt,ain snnie of t,he cha.rsct.ekits 
which c1ift'crcnt.iat.e them in tdic bcgiiining from estra- 
tror ical cyc1ciiii:s. Thc. prc:cipit.nt.ion of n t,ropicnl cyclone 
is t,urrcnt,ial in character and rnt,hr.r unifornilg dist.ributt d 
around thc centw of t!ic st.orin. In rstratropical 
cyc1on.- s t,lie pr.tcipit.at.ion is not uniformly distiibuted 
nhout the center, but, t,lie niiisiniuni nniount is gcwrally 
found over thc southettstcrn quivlrant some little dis- 
t,nnce from tlic criitm. A coiniiioii chmwt,isrist,ic of 
cstrntropical cycloiics is t.liat, whenever the rate of 
prc,,orcssion of thc. storni is rrt.arilcd t.hc cuniuliitive re- 

iAsccssivc? ri1t.e. 
W1wth~:r t,!w est,r;iordinar-y rains of the En.st Gulf md 

SoutB St1:iiit.i~ States were ( l w  to t.hc fnct. that t.ro ical 

liavc b w i  rgu:illy henvy linil the st.onii I>ccn of estra- 
tropicd origin is iirit. n c1Ui.s t ion of nint,witil iniporbnnce. 
'lh writ.:sr is iiwlincd t.o t.lic opinion t.li;i t t.he dist.ribu- 
tion of t.lic Iwcipit :i.lioii in connpct.ion with these two 
storms is such ns might, hc rspcc.trd from an extra- 
t.ropic:>l cyclone following t h  itlen t icnl p:Lths pursued by 
the t,ropic:i.l cyclones sliiiwn on fig,ure 1. This belief is 
s t , r ,qpmccl  by the fact t.1ia.t t.lie fiootls of August,, 1908, 
in Sout,li Atlaut.ic St,nt.cs, floods tliat tire genimlly rec- 
ogniz!. (1 as being hithc1rt.n t,lie most severe of record in 
those Status, w ~ r e  due to a rat.lier feeble est.ratropical 
cycloiic t,lint ndvnnceil slowly from sout.Iiern -4labama on 
August 24, IOOS, t.0 t.Iw Atll;i.nt.ic off Ciipe Hatteras on 
August 27. 

?'he rccord of rainfall in connrct.ion with both storms 
is includccl in Table 3 and the rtred clist,ribution is illus- 
t.rat.ed in a scries of chnrt.s, figures 2-17. The scale of 
the chilrt8 is about 110.5 miles to an inch. It, is a niatter 
of regrcat t.lint it wtis not posuihlc t.o prtwiit, chart,s on a 
niucli larger scnlr. A cnsud iiispcctioii of t,liese charh 
will show t.1in.t during the early pr iod  of both storms 
t.hc.re wcre isolst.cd areas, or islimds, of except-iondy 
heavy rains within n general Area of moderate rains. 
Such islnnds appear on the chart. for the 6th, figure 3 for 
example, in soutlieastern Mississippi, south-central Ala- 
bania, and estrenie northwest.crii Florida. The island 
in sout,lioastern Mississi pi is the reatest in superficial 

Perr , Grecne, and Joncs in Mississip i and portions of 

niouii t,niii dirt.ricts of w- fl ich reccived lisav;). rains. 

rains fell over the eristrrn slo )e of thc Blue Ri a ge and also 

cipit.ation in its pa.t.11 gcnimlly cscecds t,he so-ca !il ed 

storms pnssvd on\r thmi, or whct.iicr the rains woul (P not 

extent, covering pnrt,s, i P not all of t a e counties of George, 

Wns i ington and Mobile Counties in dkbama. 
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Figure 2 is a special chart prepared to illustrate on a 
scale of about 35 miles to the inch the distribution of 
precipitat.ion for the 4 days, July 5 4 ,  1916, in south- 
eastern Mississippi. That port.ioii of t,he State is well 
covered with railifdl st,atioiis and t,he dt.lineation of the 
areas of heav preci itat.ion is not difficult,. Across t.he 

so numerous; such as are availthe, liowevcr, show that 
the intensity of the rains rapidly diminished with dis- 
tance from the border (see the sinnll scale maps, figs. 3, 
4, and 5). Ths cent,cr of the cyclone on the 6t.h was 
northwest of thc, island of heavy prccipit.nt,ion in south- 
eastern Mississippi mid clist,nnt, t,lierclfrom not, more than 
100 miles. No espla.nat,ion is at  hniid as t.o the  CRUS^ of 
these three sq~nrat,c nntl ap mrmtly distinct rrgions of 

of lesser precipitat,ion. In  this connect,ion it is intercst- 
ing to note that previous t,orreiit,ial rains in southeastern 
MississFpi yera l ly  lime been assocint.cc1 wit.11 extra- 
tropica cyc ones and that t,he month of grcntest fre- 
quency appears t,o he April. 

The record flood in t.lie rivers of eastern Mississippi 
occurred in Bpril, 1900, mid was clue to n pe,riocl of about 60 
consocut.ive hours of rain. Sonic of the 24-hour nmou1it.s 
in April, 1900, are Bay St.. Louis, 8.77 inchcs; Canton, 5.25 
inches; Natchrz, 6.75 inches; Port. Gibson, 7.64 iiichcs; 
Meridian, 6.55 inch:~. At tlie 1il.st-llnmed stat.ion 10.57 
inches of rain fell froni 12:50 p. m., April 15, to 8:lO a. in., 
April 17,1900, n period of 43 hours aud 20 minutes. These 
long-continued rains vwre rlw! to t.he presence of ail 
extra-tropicnl cyclone in iiort,hi-rli Oldahonin and i t.s slow 
movement thence t.0 the upper Lalie rcgion. The move- 
mriit of t,hnt cydono as indicated iiicluced southcast 
winds over Mississipfi and adjoinin St.atcs. In  a gen- 

coast line, but there a.re not.able except.ions that lead us 
to concludc that dist,aiice from the coast line is not the 
controlliiig factor. I n  the 1iea-q- rains of April, 1900, 
and a.gain in July, 1916, t,he islands of h c a ~ y  rainfall wcre 
situated not on'the coast but some little dist,ance inland. 
During the continuance of the heav 7 rains in George, 

fall along the Gulf coast not more than 50 iiiiles distant 
was less t,han half as much, t.he average of three stations 
being 4.92 inches. 

On the succeeding day, July 7, the ceiittr of thc cyclonr! 
advanced about 50 miles in an east-by-north direction. 
On this day heavy rains fell over the wat,ersliecl of t.he 
Black Warrior River with soutrlieastv to sout,h winds; the 
reatest, 24-hour precipitation, 11.2 inches, occurred, 

foaever, in the Coosn River waterslied at Clanton iii 
Chilton Count,y a little to the southeast. Goodwat.er in 
the adjoining county to the eastward also recorded 
heavy precipitation, thus es tnblisliing s second area of 
heavy rains to the southeast of the st.onn cent.er. 

On the following dity, July Y, with tlic storm cent.er 
tl, parently over west-cent,ral L41abama, n fairly large ares 
o P 24-liour rains in escess of Y inches (S to 12 inches), is 
noted over southeastcrii Al;-tl>ania and in the lower 
Chattahoochee watershed. Sonie of the rec.orclcd 
amounts are: Alaga, Ala., 13.7 inches; Eufala, Ala., 10.8 
inc.hes; Ozark, Ala., 9.0 inches; Blakely, Ga., 9.9 inches; 
Fort Gaines, Gn., 9.0 inches; and De Funiak Springs, 
Fla., 10.8 inches. (See fig. 5.) .  Roughly t.lie &rei% COV- 
ered by a rainfall of Y inches and over wn.s about 4,945 
s uare miles and by the area of 4 inches and over was 
a 1 out 17,582 square miles. 

On t.he succeecliny clny, July 9, t,he reins di:?lhiished 
in int,ensity over A\nhanm and low-lying regions but 

border in Ala 1 7  a.ma t, IC rcport,iiia st,at,ions are not nearly 

heavy precipitn t.ion separntec I from cnch other by regions 

eral way the rniida diminishes wit f i distance from the 

Greene, and Jones counties, Miss., in d uly, 1916, the rain- 

a considerable increase was noted in the mountain 
districts of the southern Appalachians. With the 
gr'zdual filling up of the cyclone that was the original 
cause of the rains, the amounts which fell on the 10th 
were not sufficient in theniselves to cause floods but they 
served to saturate the soil and to keep the streams at  
nioderately high stages and thus to prepare the way for 
serious floods as soon as the downpour of the second 
sboriii W;LS precipitated u on them. 

This storin like its pre B ecessor was presumably of trop- 
i d  origin, although but little information as to the osition 
of its origiii is available. It assed inland close to e harles- 

slowly northeastward an% dissi mted over the niountains 

The rainfdl of this storin also was irregularly distrib- 
uted about the storni center. On the 14th heavy rains 
fell northwest of Charleston in Berkeley, Georgetown, 
and Dillon counties. (See Table 1 and the record for 
Pinnpolis, Oaks, m d  Dillon, S. C.) The faU in Dillon 
County was not so heavy as in Berkeley County. On 
the succeediiig day, July 15, when the storm center was 
over t,hc mount.:tinous region of western North Carolina, 
Iieilvy rains continued over tlie low-lying regions of the 
nortl.enste1-n ixt of South Clvolins., es etially in the line 

River-viz, fiom north to south, Chesterfield, Darlington, 
Elorence, and Williamsburg (see the rainfall map of July 
14, fig. 13). On this same &be, 14th, heavy rains, 8 to 
10 inches, were also recorded in western North Carolina 
at  five stations. The climax in tlie int.ensity of the rains 
was not reached until two days later on July 16, at  a time 
when the cyclonic disturbance was not noticeable on the 
daily maps of the Weather Bureau. 

Beginning during the afternoon of the 15th and con- 
tinuing for 24 hours the rnins in the mountain districts 
of Nort,h Carolina were estraordinarily heavy. At a 
special orchard station nitlintained at  Alta ass in t,he 
southenatern corner of Mitchell County, N. 8 . (altitude 
2,635 feet above mem senlevel;, an actual measurement 
of 19.33 inches of rain in 24 hours was recorded in an 8- 
inch standard raingsge. The measurement was made at 
6 p. m., July 16, 1916. According to the observer, Mr. 
J. S. Bowen, between 2 p. m. Saturday and '3 p. m. Sun- 
day, lsth,  the rainfall here anioiuited to 19.32 inches as 
nicasured on the 16th, and about 2.90 inches of the rain- 
fall measured on the sfternom of the 15th fell after 2 p. m. 
of that day, hence the 34-hour rainfall, 2 p. m. 15th until 
3 p. ui. the 16th, was about 22.32 inches. The environ- 
niennt of this station is as  follow^:^ 

The station at AltapaRs is at the head of a ravine about 8 miles in 
length that leads west of north over B ga in the main ra e of the 
Blue Ridge ?$fountains. The gage is on t i e  main semick%w elope 
and about 300 feet below the crest of the gap. The ravine is several 
miles in width at the base but gradually narrows to leas than a half mile 
at the cre;t., This gap is the dividing line of the watemhed of the 
tatamba (Santee) and the North Toe (Tennessee) Rivers. The general 
direction of the range is from northeast to northwest, but at this point 
it. form a semicircle facing south-southeast. The altitude increases in 
both directions to such mounhins ns Grandfather (5,964 feet), at a dis- 
tance of 10 miles to the northeaet, and to Mount hiitchell (6,711 feet), 
about 15 or 20 miles to the southwest. 

The rtiiiifall at Altapnss Inn, about 1 mile from the 
orchard station and 011 t,he west side of the gap at about 
tilo same elevatimi, was also measured, the amount being 
1.55 inches less than 0x1 tho east side of thegup. Twenty 
iiiiles to tlie westward, as at  Cane River, E micey County 
(elevation unknown), the 48-hour fall diminished to 3.32 
inches, as coinpared with 23.32 inches at, Sltapass. Total 

ton, S. C., on the iiiorninc* o P July 14,1916, moved thence 

of western North Carolina on t I ie 16th. 

of c.0unt.ie.s ~ o n g  7 the right bank of t E e Great Pee Dee 

*Manuscript report 01 Meteorologist L. A. Denson. 
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24-hour falls of more than 10 inches were recorded 
in the extreme western port,im of Cnltiwell Comity on 
the eastern slope of the Blue Ridge, about 15 i d e s  
distant from Altapass. Torrential rains also fell in 
Avery C o n  ty, immediately west of Caldwell County, 
and a second area of torrential rains is noted in western 
North Cnrolina; in t,he wat,ershed of the French Broad 
at  the stations of Blantpre, Brevard, niicl €I~cndcraou- 
villo; in Trmsylvnnia and Henderson Counties; n1w in 
Macon Countmy, in the est.re.me southmest.eni ,art of the 
State, where 9.92 inches were recorded a t  kighlir,ids. 
It therefore appears that there were t.wo dist.hctv regions 
of torrcntiul rains in western North Carolina on the 
15th-16th-one in Mitchell, Averg, ani1 Chltlwell cniin- 
ties, about 50 miles northeast of Ashedle, the ot.lier 
about 20 d e s  due south of Asheville hi Hcnclerson anel 
Transylvania Colin ties. 

The precipitst.ion after the 16th wns insignificant,. 

HOURLY PRECIPITATION. 

Automatic records of hourly 1irccipitnt.ion are n\-il,il- 
able only for the princi al st,ations of tlic Went.lier 

Mobile, Montgomery, :md Biriain@a.ni, A h .  : Merirlian , 
Miss.; Atlanta, Ga.; Chattanooga, r e m . ;  and Asheville, 
N. C., for July 5-9, both inclusive, and present them in 
Table 2. These records show, as WHS to be especterl, 
varying intensities of rainhll for different portions of 
the storm and for different portions of the sanic 24 hours; 

Bureau. We have tabu P ated the hourlv values for 

thus a t  Mobile, Ala., heavy rain began 1 O : l l  p. m. of 
the 5tah, increased in intensity until midnizht, and then 
dimbiishcd, ceasing atr 2 p. m. of the 6th: ram began again 
between 4 sncl 5 8.. m., Jiily 7, and continued at a 
moderate rate until between noon and 1 p. m., when the 
inten.4ty suiddeiily increased t,o a mnxinium of 2.67 
inches between t.he hours of 1 and 2 p. ni. The details 
of this excessive mt.e follow: 
TABLE 1.-Excesssine i reeipitution ut Zobilc, Ala., July 8, 1916, 1,4:40 

10 1:50 p .  in. 

_. _ _  __-! !-I- 

The period of m a s h u m  intensity was from 1 :10 to 
13.35 11. in., when 3.17 iiiches of rain fell, or a t  the rate 
of 5.21 inches per hour. The above appears to be the 
greatest fall  for 25 minutcs in August as far as the 
records of nutonintic ages are conceilied. An oye 
observation of a fu l l  o f  3.13 inches in 30 minutes at 
Jupiter, Fh., 011 +gust 31, lS93, or at the rate of 6.36 
inches per hour, is probably thc grentest fall of record 
for SO minutes in August. 

In. In. In. In 
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CUIIWLATIVE PRECIPITATION. 

In  figure 30 will be found curves showing for S st,a- 
tions the cuinulatdve precipitat,ion during the continu- 
ance of the storm. In tlie last curve of the diagmm, 
reading from le€t to riglit, that for Blowing Rock, N. C., 
the cumulative procipitat,ion for I>ot,li storms is ~ i v c n .  
The rains of the Sth in west.cwi North Carolina vere'liglit. 
On the 9th and 10th they tvero uniformly ilcavy; a i d  
ugain oii tho 15t.h niid 16th tis grapliica1l-f s1iov.w in t!ic 
d1ilp111. It onlg in western North Cilrolin:t t h t .  
trhe severit,y of the floods WIY iii:irk~dg iiwreastd by the 

111 t.lie \\-iitei%ii& 
in Tublc 4 and liy- 

YLOODS IX THE EIVEJS 0%- MISSISSIPPI . \SD .\LhBAJLA. 

"lie rains in tlie K:ist, Gulf Ststes h g a n  along tlw 
coast of hlabnnia niirl Mississippi on July 5 niicl mlvanccd 
to the northern parts of those Stntes hp t.lic night of 
July 6, thr heaviest rains fnlling on the Gt.11, itli, Sib, 
and 9th. Wliile there were soliic scattered lieavy rdi ia  
011 t,he IOth, those in -4hl>ii:!iin. :Lnd ?tlississipp~ \wre 
most.ly light after tlie 9th. (See the raiufnll iiiaps, 
figs. 3-11.) 

When the rniiis hogan the rivers wcre nt lm- st.:igcs nnd 
the g r o u d  W ~ S  1iiodcriitely thy. dt.llciugli t!me h:~t l ) c ~ n  
iiiberiiii t ten t t l i ~ i ~ i ~ ~ e i ~ ! i ~ ~ ~ . ~ i ~  during the IO cltij-s pwvious. 

The rains, i t  niay be rcnie:ii?)eiwl, begm first, over t.lic 
lower reaches of tlie rircrs :d prcgressd tinmrd the 
headwaters of the streams. 'Hie run-of1 where the rain- 
fall was lieavy reacliecl the s t ream dmosts i?n~i?c~:tli:it~oly, 
niid we linve t,he rat.licr ~ . I I C X I I ~ O I I S  eit.uation of n. river 
being in flood in its lower reaches before t.he henc!wa.tcrs 
lime reaclled the flood stage. Thus tho .Pa.scagoula a t  
Yerrill, Miss., ns a result of tlie hcavy rains on the 6th 
(over 13 inchcs) reaclied the flood stage on the i t h  
dtliough the crest &age at the nest up-nver st t i thi  \vas 
not attaiiied until three clap latcr. I n  the region of 
heavy rains aid consecliiently high run-off the first effect 
of the r:iins wns a surltleii nnrl wry iiinrketl rise, followed 
by n slight fall, aiid then a second nnd longer rise. The 
iioocl stage was nikt1dly. long .clra\v11 out by rensoii of 
the ndvarice of the rnins 111 t i  illreekion dircctly opposite 
to that of the course of tlie stream. 

The Black Wtlriior River a t  Tusmloosa crested at  
66.3 feet nt, ahout 6 p. 111. of the Stli niid contiuueil :ibovo 
the flood stave until the lGt,li; it WM again in flood 011 
the 20th u n c ~  Qlie 2lst.. 

The Tombigbee reacliecl klooil shgc at. t.hc uppeimost. 
gtkging stat.ion 011 tlie river, A41>erdee~i, bliss., on the 11 th 
and at  Deiiiopolisl Bin. , t.he 1owm;iost st.at.ion, 4 i hys  
h e r .  

The two inain tributai-ies of the Altd.wiia I h e r -  
the Coosa and the Tdlapoosn-crested at  cliff erent iinics 
owing to the raiiif all tlistributioii in t,lieir respective 
wateidieds. The Tallapoosn, a t  Millst.enrl. Ale., bitrely 
reached the flood stage 011 t.he 9th, while the Coosn, 
crested at Wetuinpka two iiii~s earlier and :i.t Roiiie: Gn., 
3 dags later. The failure of the flooi:h 1.111 t,liesc t.wo 
rivers to synchronize operated to diixi~iish tlie flood 
wave on the Alal-~aina. :Is a result the liit.ter tvtm n long 
drawn out swell. (See t.lie hydrograph for Yelii iu, 

The fluctuations of tha Coosti River ut 'SVet~~i~l>lia~ 
Ala., were unusual. On the inorning of the 7th tlie 
%-hour rise wti.s 23.5 feet; in tile suci:ecding 24 hours it. 
rose 23.4 feet, lrriiigiiig t.he stnpc n;) to 51.4 fcct at. 7 n. zi.. 

fig. IS.) 

July S. It then rose slowly to a crest of 51.5 at 3 p. m. 
of the Stli and then began to fdl, reaching a stage of 49 
feet on the afternoon of the 9th; it t.hen began to rise 
again and reached a second crest of 51.3 feet a t  3 p. in. of 
tlie 11th. These irregulsr fluct.uations may be due in 
part to t>he manipula.t.ion of the flodgates a t  the Alabama 
Power Co.'s plant n t  lock KO. 12 on the Coosa River. 

~ ~ l ? f ~ r f l O i O  i l l  AJhbr2:i)u:. mui! : l f i S & S g  ipi.--4n nttenl t 
his heen iiiallc t.0 show the areas o f' overflowed lan : s 
along the rivers of the Enst Gulf nnd South A4tla~itic 
Stnt.cs. (%e fig. 1.) By reason of tlie sinall scale of the 
i m p  tliesc weas must he cousitlercd as npprosimate only. 

The P:ist:':i.goula River from hierrill, Miss., to the coast 
overiioived ~ t s  I-)ilnks on 11.11 avcrage : ihut  3 l idos on each 
side of t,lic? river xu11 in places t o  a greater cstent. In 
the c.ouiit.ics of TV:iyne, Jones, Forrcst , Perry, Greene, 
George, Pearl Riwr, Ilanaor.lq lI:irrison, and Jackson 
much ilninnge wtis sustninecl by high winds a.s well :w by 

Thc lowlnnds for 90 milcs nloiig t.hc Black Warrior be- 
hvcwi  Tuecaloosa and Deniopolis, Ala. , ancl dong the 
Tonihiglwe for 170 niilils brlow t,lie hst,-iiarncd p lue  were 
inuud:ttcci 011 an avcmgc at  least l t  iiiilcs on each side of 
the rivcr. 

Mr. P. €I. Smytht., section director of Alabama, esti- 
mates t1in.t 350,000 wres of hiid in that Sttitc were over- 
flowcrd, w7it.h a total loss of all crops thereon. 

Tlie rivcrs of Georgia at the l.):~ginning of the rains were 
:it tlie iis11t1.1 low s t q p  of niiclsumml~. Tlic slow move- 
niriit of t-hc tropicnl cyclone and the continued rains of the 
5th ancl 6th started a inoderate flood stage in the upper 
rraclics of t.he Chattdioochee on t,lir? 8th, and this was 
followed by a s r ~ o u d  moderate flood wave 011 the 10th. 
Along the micldl(? sDret,ches of blie stream, as a.t Columbus, 
Ga., and Eufala, Ala., tho rains culminated on the 8th in 
trcniendous downpoui.s; 12.7 inches fell a t  Alaga, Ala., 
1O.S inelies a t  Eufala, Ala., 9.9 inches at  Blake1 , Ga., 
ant1 9 inches at  Fort Gaints, Gn. The river a t  h ufala 
rrsponcled inimedi~~tt.ly by a rise of 3S.8 feet, viz, from 
3.5 feet on the 7Lh t.o 42.6 feet 011 the inornin of the 8th. 
The flood wave coming down t.he river di fi not, reach 
Eufala. until the next. dny, when an ndditioiinl rise of 7.4 
fvet was recorded. The Flint River was also in flood, but 
l in t  tmo the snnie estent as the Chattahoochre, and this is 
nlso true of the ot.lier large rivers of Geor ia-the Ocmul- 
gcr, Oconee, ;Iltaniah~i, and the Savnnna % . 

F7oods in. the i-ivers of South Carobi,na.-The r i n s  that 
at,tencled the first storin did not begin over Sout.11 Carolina 
until thc Stli (see Table 1) and wcre not spccitdly heavy, 
esccpt. over the mountaiii headwaters in N0rt.h Carolina. 
Thc. effect of t,liest. rains, however, was to snt>urate the soil 
:xiit1 cause freshet st.nges 011 a.11 the st,rea.ms. Thrse freshets 
had begun to decline when the sc~ond storni with its at- 
t,enda.nt rniiifnll overs read the St,nte. The heavy rains 
of the stlcond storm gegan over tho watrrsheds of the 
Black, Lynchw, and Great Pee Dee Rivers in the low- 
lands of the St,at.c and at  N, time when ththse rivers were 
comparntivdy low. Fortunstcsly, t.he rains of the first, 
or A ab~inii, st.orm wrre not heavy over the lowlands of 
the Ca.rolinns. The rise of the Black, the L nches, and 
t,he Great Pee Dee is shown by the hyclrograp i s on figure 
19. 

As the second storm moved inland over South Carolina 
011 the Ifitli, hrnvy rains fell, hegiiinin on the after- 

It wiis to tliesc? rains that the disastrous floods in the 
upper t.ributai<cs of the Santee were due. On the 16th 
t,he Catnwbn at  Mount. HoUy, N. C., lind rrnchcrl a stago 
of 3.5 fwt, nhow the previouc: higlicst, record. On t.he 

lie:jvp rains illltl O V ~ ~ ~ O W .  

noon of that date and cont,inuing for a % out 24 hours. 
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17th the flood crested at  a stage of 45.5 feet (est.ininted, 
the gage having been wa.shec1 awa.y). That staga is 22.5 
feet above the previous high-wntrAr marl;. 

The Catawba risrs in North Carolina in t.lir couiit~ii~s of 
Cddwell, Burke, McDowctll, aiid Awry dircct.ly eiist, of 
the Blue Ridge and at an clevnt,ion of about! 8,500 ftret. 
It flows thence sout.liensterly a.s tlie Cat,a.wba in Nort,li 
Ca.rolina and as t.bc Wutcree in Soutli Cnroliiiii , €(wining 
with the Coligiiree t.he Sa.nt.ee. Thc grndimt of thc u 11"'' 

about 2,325 feet, in tho 300 niilps bctwceii lwntlw~t crs m r l  
Camden, S. C3 At the last-named point, the zero of the 
gage is 175 feet above mean st'lt levrtl. At, t.hr junct.ion 
of t,he Wateree and t.he Con arw the wiitrr surfncc is 

robably not niorc? t.linn 100 f eet above iiiraii SCR lewl. 
h e  steeg $itdielit above "thc fd l  linc" is a c1i;ira.c- 
teristic o n. 1 rivers of South C:trolina, except, the, Lit8t.lr 
Pee Dee, Waccaniiw, Lvnchcs, Coiiibalir::, Eclist.o, nnil 
Black, which risc wliolly within t.he Constal Plain a i d  flow 
direct1.y into the Atlantic. The; flood 011 blip C!iit:iwlm in 
North Cwolira is perhaps the most sevc'rc of which tlicrt. 
is record. At Mount Holly, N. C., thc upprrmost gaging 
statio:i on the rivcr, t,Iic crest wns 22.5 fret nbow the 

rovious high-water marli, viz, that cf thc  190s ilood. 
!he escess of t,he npst clowm-ri~t~ st,at.ion, Cat~nwba, S. C'., 
just inside the S0ut.h Carolina border, was but 12 fccat,, nntl 
still farther down and about 200 niilrs from tlic 1ic:i.d- 
water8 an esci'ss of but 3 feet above the 190s crcst wns 
noted. The force of the currrnt, grrntl t~l~raclrcl the 

stages is now 50 fept gren.tr,r thaii formerly, as deterniinrd 
b a recent inspection of three points, viz, Mount Holly, dc., and Cat twb:t nncl Caniden, S. C. The Znterd corm- 
sion of the chnnnel thus observed must have been due to 
the eat increase both in the velocity of the st.reti.ni and 
thegad which it carried. It would be int.c.rest.ing to know 
in this coniicction to what extent vcrt.icn1 corrimioii W'RS 
effective in deepmine the channcl at  t.he time the banks 
were so greatly abra&d. 

It is a notable fact that in no other p& of t>he United 
States are the forces of lsnclscapr. sculpturing so actjive aiid 
effcct.ive as in the South Atlantic Statrs, nininly bccimse 
those regions more than ot,lirrs arc subject t.0 heavy pre- 
cipit.ation and c,onsequciitly freclumt. floods. Nowlicre in 
tlie United Stat,es, so far as  known t,o thc writm-, tlro tlic 
streanis subject to such frequents and marked changrs in 
volume and in the drpee to which they nrc loader1 tis in 
those which have their source in the southern A p p -  
lachians. 

The Broad River at  Blairs, S. C., esceeded the prerious 
high-water mark by 5.4 feet. Tlie Stintee atr Rimini, 
S. C., esceeclecl the previous high-wnter innrk by 2.2 feet.; 
at  Ferguson by 1 foot. Tlie Black at Kingstree, S. C., 
exceeded the previous high-wnter nitirk by 1 foot. 

The t h e e  niain tributaries of the Santea which risc in 
the soutSliern Appalachinns are the Snlutla, t,lie Ero:?d, 
and the Wateree, nnniiiig them in order froni west t.o es t , .  
That one farthest west, the Sn!ucla, wtis not in ostrnor- 
dintiry flood since its watershed was a. litt.!e outside t,he 
re ion of heavy rains. 

%he rivers of South Cnrolinq in their course to the sen 
pass through great swtmps in the Constnl P h i .  In 
times of flood vast qua,nt.ities of water are inipountlecl in 

part, of t.lie Cntzi.wbn is st.rep, its profile s!iowing :I f;i T 1 of 

banks of the st,rcani, the width of whic i i a t  moilerate 

these swmn s. This espla.ins in a wnp the flattening out 
of t,he flooc e crest ns it pnsscs to the lo\v-er rcaches of the 
stremiis. It will be noted that at  Ferguson, t;he lower- 
most stutien ciii the Stintee, t,he esccss of t . 1 ~  1016 flood 
ovcr previous floods wi.s on?y 1 foot, iiot~~it~listnntiiii~ the 
grent, roJuiiir of the flood fl(.w in tlie upper t.rilmtmies. 

There WIS a freshet in tlie Great Peedee, t.he fnrthcst 
orist of the liirger riTers of Sonth C:irotin3., mi Ju!y 6 and 
q : i i n  on the 12th. T l i a  sti:ge iit C ! l i ~ ~ i i . n . \ ~ ,  S. C., 011 the 
15th w,~.s :ibout 9 feet h'wv  fiwc-1. Froni t.liiu point it 
r(?w to  6 fret  r , I ~ n - p  f l w t l  mi t,lie niImiiiig of t,ha lGt.11 m d  
crest.cc1 :?t. 36.1, or 9.1 fet.t. :iboi-e f lor id  st.:>gr., on tlie 19th. 

R.i rci'.y of -yorfh. ( . 'wro~~~ )i.fl .--l'he fhi!s in the r k r s  of 
North Cnrdina wliich clriiili into the At2nntic were not 
scwre ewept in the upper reache3 of t.iie Grent. Peedee 
(Yi:dkin). 

West of the H!ue Xidge n!l the st,renms flowing into the 
Tciiiieavec we:'e in scwrc f l c m l ,  >~nl-,:il>ly the most dis- 
nst,iwis so fiw iis h~ss of Iifc aiic ! prqwrty is conccriied 
l)ci!ig iii the Freiicli Broad. Cf::gings in tlifit rii-er fire 
iiindl: f i t  Xslieville, N. C. On the. morning of t,he $tth the 
rivrr l i d  rcnc1:etl :I strge of 4.Y feet (flood st.:ige, 4 feet), 
n n t l  1)y t.he nic-wning of t,he 1lt.h it h d  risen to n. st.i?gc of 
S.s €cet.: it then clecliiied uiit,ii t,lie nitiriiiiig or t.lic 15t!i, 
~vl-heii it, stood rut e s a d y  4 Icet. or flood sti:ge. The t-re- 
mentlous rti.iiis on t.he 1Sth-1Btli in t.he w--;itemlit.tI of t,he 
rivcr c n u d  it to rise 1vit.h great, rnpitiit,j-. At. S 11. m. 
011 t,lw 16th it, st.ood i1.t 13.5 feet,, (3.5 feet) a h r e  flood; by 
9 a. ni of t,he s ~ n i e  chy it had risen to 1S.6 feet,; niid nt 
IU a. ni. the bridge 011 wliit~li bile g:igo \vas I ~ c i ~ t e ~ l  wns 
m;:slicd awiy. The crest of the flood was tlbout 21 feet; 
tlie esnct figures will be det,ermined Inter. The width of 
the French Urtmd at As1ieri:le at Imikful stnge (4.4 feet) 
is 3S1 feet. At the tinie of t,lie flood the width of t.he 
st,reain >vas said to 1i:n-e been H, quarter of a mi!e. All 
industrial plants along the rker  were I->adly flooded, in 
some ewes the water reaching the second stories of the 
lmi'dings. The flood wnt.ers h i i i  the. up ler txilntnries 
of tho Tennessee niade but t i  brief flow t in t.1;~ triuik 
st-ream n t  KlltJsrii'e ahout 149 iiii'es heJoiv Asll.e~il!e, 
wrliere .z crest stnge of 30.2 Ieet, 1s feet ahn-c flowl, mns 
r ~ ~ h c t l  at  noon of t,lie 1Eth. At, C!liatt,nnt:lc.g:l., nbout 180 
miles below Knnsvil le, the crest \Vi!s reached t,\w days 
lnbcr, viz, on the 20th, wit.h a. gnge rcdiiig of 30.2 feet, 
2.S fret below flood. 17lood st::gcq on the Teiiiiessee lJe!nm 
C!lin.t.t,:i.noogn 1i:i.d been reached endier in the month, hut 
the flow froin the up jer tributaries due to tlic torrelibin1 

m:i.in riwr below Knnsville, and at t*he lnt,ter p1:ice for ti 
little iess thnn t h e e  1 1 2 1 - j ~  iinly. 

Fhod  in A'CW R~irtr.--The sren of lienvy riii11s in North 
Cn.roJinn embrncecl portions of tlie rntei.slicv1 (I€ the New 
or Gre:it, 1i:inti.wlia Rirer. Tliis region (see T:ihle 3, 
North Cn.rol ilia) received heavy rains beginning on July 
9 and cu'niiii* t,' On the  J:ist~-iinniecl date 
N ~ \ \ F  River c 4 s t f 3  ii,t Itci.clforcl, ~ n . ,  a t  32 fect (cstiinnted, 

6,ge lwiiig w;?shetl a w a , ~ ) ,  I d  €eet d)c~ve floid stoge. 
K l w n  t,liis flood ren.clici1 trlie lower p r t  c!f tlie Great 
I<nnnwlia it h n d  diminislied to about B freshet st8rtge, 
there heiiig no supporting flood flows in the lower part 
of tlic bns1n. 

Didy rirer stages durivg the coiitii~nnaice nl' the flood 
me given in T&!e 4. 

rains of tho 15th-16t I 1 did not cause n flood st.zige in t,lie 

nn July 16. 

~~~ ~~ 

a A survey of the Catawha Rlrer from the Halltown Road rroasiiig tipar hfarioa 
N. C to the mouth 01 Jnhnsoiis ' f i l l  i 'reel: a ,list.mee of 45 miles gives n iotnl f d l  in t113t 
dist&e 01243 feet (U. S. Grol. Survey, ltatcr &~pply I'oper n;o. 115). 

4 A line clasely agreeing with the geoloEic t~ound:iry I)etwern two grologic formations 
end characterired ly falls and steep rapids in llinse slreanrs that e i ~ l j s  it. In 3 general 
way it may be said to hound two topogmhic pmviiiw of tho S t ~ l e .  vir fhe r'onskrl 
P1& and the Pledinout Plateau. (See dsr~lanrl Wealher Service, Dalthore, Iw'J'J, 
v. 1, pp. 102,116, and pl. 111.) 

PREVIOUS FLOODS. 

Awriterin theColunibin State for Aug. -, 1916, Mr. W.P. 
HouseaJ,is authorityfor the statement that in 1796 astorm 
pasaecl hillland and, crossing the Blue Ridge, created great 
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havoc in the Broad and Snluda Valleys ; n!so that 56 years 
later-viz, in 1S53-a second storm followving the snnie 
p d i  caused rei1.t destruction , es ecinlly to the Co:umbia 

only a few ye2.1~.  The snnie writer refers to three freshets 
interreniiig between IS53 and 190S--viz, t.lic! so-cnllecl 
Sherman's flood of 1665, ii freshet, hl bhy, lSS6, :ind in 
September, 1 SSS. The Weather Eiireau records confirm 
the accoiiiit. of €resliets 0.1 bhy, lES6, and Septenibe.r, 
ISSS, and nlso contnin mention of n freshet in 1S40, said 
to h r e  been 15 inches lower th:in t,he flood of 
11, 1SSS. Inasmuch ss the crest of the 1:;ttm at  
GII., vms 38.7 €eet, t.he 1840 flood must 3 i : ~ ~ e  
s t q e  of 3i.5 feet.j The order of ni:?giiitncte of the floods 
hi the Snvannd~ at, Augustma is probnbly :IS follows : 

1;eel. 
First, August. 1908 ........................................... 33. S 
Second. September, lSSS ...................................... 38.7 
Third, -, 1MO.. .......................................... 37.5 
Fourth, March, 1913 .......................................... 36.8 

Tlie crest of t,ho 1916 flood tit. August,n w a s  but 2S.4 
feet on t1.e 12t.1iI 3.6 €ret. below flood st,cge. 'fix heed- 
wnt.crs of the Snr:;niiali n-crcr cmtsiclr. the region oI lienvy 
rains on the 15th cnd lGt.li, snd coneeciueiit!y t,he river 
did not, rencln t,he A o c d  st:ge. This fnct. i!Jiist.riit.es the 
error inherent in nn attempt to pnss ircni great, rnin- 
st.nrnis to grent floods, nnd vice \.r.rs:i, using the record 
of n single river only. 

Previous flootls in t$e Cnttiwbn, of \vhiclt t.lierc is ai 
print,ed recc~rcl," c;ccurrc.d in Mcy and June, IrJ01. A IiliIs- 
imuni disc1i:trge of 150,825 cubic feet, per sccond, or niore 
than 50 cubic feet per eecoiid per sqiirre mile oi drninogc 
area., was recorded in t,his flood xic:ir Rock Hill, S. C.' 

6: ~ r e e n v i ~ l e ~ a i l w a v ,  which hac P tlnen been in operatiin 

LOSS OF LIFE AX'U PROPERTY. 

The precise nuniher oE persons wlio lost. t.heir lires in 
t.he floods wi!! dcubt.ess never be known, nhhough the 
best iiiIoimaticii a t  band places t.l:e loss of life n t  nlmut, 
SO, t,lie great majorit.!: of witoni were c1rownr.d in t.he 
streams of weet.ern Nc rt.11 C'nw!ina. Eighteen 1)ersons 
went down with tlic Silut.l?ern Rnilwtir bridge nt Bel- 
mont., N. C., on July 16, and the major1t.y of thcse were 
lost. There was R;SO sc mc loss cif life !;long the Guif corist. 
during t.he prevalence of hurricane wmcIs, but t.hese have 
not been incuded in tlie above number. The property 
loss, as closejy ns cnn be figured, ans  near $22,000,000, 
distributed as follows: 
Tangit~le pro erty. buildings, roads, bridges, culverts, etc. $3,9li ,  574 
crops not @tiered. .................................... 11, FOG, I 2s 
Live etock and moyable farin property. ................. 811.513 
Sus ension of business, loss of wages. etc.. ............... lI 938,870 
Rairroads, in roadbed, bridges, trestles, culverts, etc. . - -. * 2,450, OOO 

Total.. .......................................... 21., 724,0S5 

Thus it is seen that by fa.r t,he greater loss fdls upim t,he 
sgricult,ure of t,he region. Tlie figtires nre probnb!y in- 
coniplete aiid n.t. hest should be cclnsidcrcd tis rough np- 
psimations to  the truth. 

6 The crest of this flood is given as 37.3 feet in Renort r. P. C h i d  uf Eneiaoers. lSS. 

"lie loss of crops was due in some cases to hurricane 
winds which swept over sout.heastern Mississippi and 
southern Alnbamn., attended by henvy rn.ins ; in the greater 
number of cases, however, the loss of crops was due to 
flooding, especially along the Ca.linba nnd Blnbama 
Rirers in t,he counties of Perry, Da.llns, Wi!cos, and &Ion- 
roe, Alii.. In these counties npprosimat.ely 350,000 
itcres of fnrm laiids were inuncluted for several dsys, with a 
t,otnl joss of till crops thereon. The loss in t,liese counties 
a!oiie, figuring it, n t  $10 per ncre, a, not,uiirensoIinble figure, 
::pprowlied two nncl one-half iniliion clollnrs. 

It, is report,ecl that in tlie cimnties of Greene, Perry, 
Forrest,, George, Jackson, niicl €im+mi, Miss., t.he loss t.0 
stcinding timber t1in.t \viis leveled by hurricane winds will 
n prorich $3,000,000. Thcse figures have not been in- 

timber ma.)- be recovered. 
In II few c:ises hetwy loss by erosion lins been report.ed, 

but it. is believed t;hiit t.he gnin frcm ti depcwit of silt, which 
niust have been very geiicral in the Jower reaches of 
stresniu in the Enst Gulf St.ntes, will offset the losses by 
erosion. 

'h i t .  :?gricu!tur:d ititcrest.s 1inr.e suffered grently cnn- 
not be doubbed for n iiioaient, although to w1ia.t estent 
in sonie regions is pbleniatici~l.  The regions most 
nffect.ec1 by heavy rains and strong winds were soutli- 
Pastern Mississippi, a l i ~ g e  )art. o€ cent.r:ll and southern 
Rlnbnnin, uncl pmts of Soub 1 i Corolina directly northeast 
of Clh:irleatmi, est,ending t,lience through t,he line of cou~i- 
tics ciii the west, hmk (xi' the Great Pce Doc t.o tlie Nortrli 
C'~ro1 inn border. 

The dtininge ill western North Crtirolim wns largely 
confined to riiilroi1tlF, both steam and elect.ric, industrid 
plants, piil,!ic-serricc organizntioiis, inc.1uding water, 
power insttt.llat.ioii ani1 other industrid enterpriws. 

Too much credit. c:in not be given the rdr(it?ds in their 
effort t.o reest.tibiis1i mid nxintnin t,ransportnt,ion routes 
in the € w e  of gn~ve dificu!'t.iee. In 2 iiuniber nf mses thc 
only pcssible solution of the probleni wtis L resort, to  the 
methods OI primitire pcople, viz, t.he i'erry o ,erat,ed by 
mrm power. Within n weck, or 10 clays n.t t 3 ie ut.most? 
tr:iTe.l was rest,orecl in ti limited way, of course, between 
nl! importi1 lit poi11 t.s. 

An mteresting phase of the subject, is the )robability 
(?I t.lie occurrence of a s i d i i r  disast,er in t \ io future. 
LTiifortunnt,ely, our present. knowledge of tlie uiidcrlyin 
m u s e s  of cq-c!onic st,orins, their distribution in time un 
spnce, is so indefinite t1in.t ariy discussion t,hereon must be 
Ixgely specultitive. It, mny be said, huwever, that the 
floods in Mississippi, Slti.bnniti., ni id  Gccirgin were due 
nlniost, whdly to n single lo~i~-coiit.iiiiiecl r:ihist.orm which 
w-m dosely assorintecl wit.11 the piissage in!anil of n. tro i- 
c:~.! cyclone. Likewise, tlie floods 0 tho rivers in t i e  T 
constnl plnin oE South CarolinaI especially the Great Pee 
Dee, were due to the movement inland of 1% siiigle tro icd 

Cnro!inii. were due t.o t.l:e tcrrrnt.in1 niins of the 15th and 
16th coming at  t.lic. close of n lmiod of he~~.vy  rnhs that 
were associzteil wit,11 t . i ~  first, or illabnmti st.orm. 
Tropical cyclones do iiot., 11s it rule, s nclironize as dit1 

that a repetition of t h  stornis of July, 1916: is not prob- 
alde more t h n  once in n cent.ur)- st leiist. 

c f) udecl in the aggregate :ibove given, since a portion of the 

8 

cyc!one. The floocls in the strcnms nrigiiin.t.ing in hoi P .  th 

t.liese two, niid on that- Inct we wou,cl P ? m e  our he!ief 
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TABLE No. 3.-Daily precipitation, in inches and liundi-cdths, July 5-18, 1916, .iru-lusiile. 
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J. S.j 
I. 3.i 

1. lri 

n. 22 

n. 01 

u. au 

. _. - 
1:1 

._ 
l a .  
II. 1:i 
0. 10 
U.lj i  

II 
0 

I) 
1'. 

'.I. 0:: 
(I 
iJ 

IJ. I;'! 
I I  

u. ! 1 
0. i 1 . i  
1'. 
'I-. 

n 

n .w 

-- 
17 

I l l .  
0.14 
1.1. n3 
1'. I:? 
11. O? 
0. 'j!l u. 2.7 
'3. 111 
0.0 I 
t i .  ii  
T. 

0 

Total, I 
lS i 14-1s. 

, 

I l l .  
: i . 1 j :  
. l . l V l  
'I "., 
2'. !dl 
II. 2.') 
2. GI! 
2.8 , I  
Z.!P 

I .  
I.:'.? 
rJ . - 
II .  lil 
1.L" 
:+. 11,; 
. I .  n:r. 
::. ::,; 
6. '.u 
ti. S 1 
4. 3 
0. :s :<.x 
:;.1;ij 
I ; .  IC 
?. t :I 
5. !4 
5. ;:A 
li. I:: 

. . -. 

n; !I1 

..... I 

16 

- 
Il l .  

0.31 
11. Ill 

0 
II 

0. I! 

0 
1. ::: 

I1 
0 

0. ii 
0 

n 

I 

la. ; 
I.uo 
T. 

0.1.11 ~ 

0.01 ~ 

I? 
0. o? 
1 . x  : 

0 .  
I). "? I o . . ~  ' 

01  

In. 
1.48 
1.75 
0.16 
0.32 
1.11 
0.5 
1.12 
2. 92 
0. i 7  
0.40 
1.27 
1 .5R 
1.X 
l . i 5  

0. s4 
0.9.5 
0. i d  
II. PS 
0. Mi 
u. 3 
0.53 
1.1 
1.00 

1.11 
0. !NJ 
1.27 
0.3: 
2. li: 
0.43 
2. Ij!l 

1.00 
0. s4 

0.1; 
1.1; 
0.82 
II. 3 
0. IS 

n. 33 

T. 

n. ;'J 
T. 

In. : 111. 
9.14 I Il.Iy1 

u ! 1.1;.? 
0 ! C.I l3  

","."."".F .. 
~oriisv6l0.. .................................. Pcinl.. 
EdinburE I. ................................ . I . .  . ..do.. ............. 
Rosciusko 1.. ..................................... do.. 
Lake I . .  .................................... :. .. ..do.. 
Jnrkson .................................... .I.. . ..do.. ............. 
Crystal Springs I .  .......................... .I._. . An.. 

.... 
Hazlehurst I . . .  ............................. I . .  .. .do.. ............. .... 
Brookhaven 1.. .................................. .do.. ............. 
uoiitsetlo... .............................. .I__ ... iio.. ............. .... .... 
Magiioli3.. ........................................ 
Columbia 1 ........................................ 
YrNell... ...................................... 
Fearliirgton. ..................................... . d i t .  ............... 
Meridian *.. ................................. C I i i ~ k ~ ~ s : ~ w l ~ ~ i y . .  ..... .!. ... 
Epterprprisl! I ................................ .:.. ...(I5 ............... .I._. . 
Shubuta 1 ................................... I.. .. .do.. ............. .:. .... 
Wa neshoro I .............................. .I.. .. .iIii.. ............... 
LeaXesvillel .............................. .., ..... 110.. ..............I ::::' 
Collins. .................................... .: m r . .  ................ 
Laurel.. .................................... !. .. ..do.. .............. 
Hattiesburgl ............................... i ..... do ................ I::::: 
hlerrill I . - .  .................................. i 1'nsm:ouJ:i.. ........... 
Aberdeen 1 ............................... ...! Tomhi<bcr .......... .I.-T.' 
Agrirultnml Collzge ....................... ..i.. . ..~ln.. .............. 0 i t  
Booncvilic.. ..................................... .do.. ............. .I 0: 14 
Columbus I . .  .............................. .I.. .. dIc0.. ............... I 
Fultou ...................................... I ..... I l U  ................ 
Macon 1 ................................ .....I.. .. .do.. ............. 
Okolona 1.. ................................ .!. .... 110.. ............... [ 
Porterville.. ............................... .I.. .. .du.. .............. r 
Tupelo.. .................................... ! .... .do.. ............. .I n. 12 

Hickory.. ................................. .!. .. ..do.. ............. .I.. .... ~ 

I1 I :I. ?I! 
i l  : U 
II I1 I 

II. :Ja 
(1. 1: 

I 
I 

7'. 
I 
I 

II l i :  
I I .  il 

I 
II. 1: 
0. 'i 
1.2: 

I 
I 
1 

(*I 
1.1'1 
I I .  1: 

I 
(1. 3.1 
I 

9. x 
I). I!, 
9. w 
IJ. .i.! 
11. g.7 

I I  
0. Yl! 

II 
1. ?h 
0. G(1 
T. u. ?9 

11. ni 

..... 
0. i n  

IJ 

11. 15 
11. 11) 

n 
II. 121 
11.4 4 

0 
.... 

n;? 
1. 12 
II. 2s 
IJ. .i.i 

I1 
11. "0 
0.21 
0. BI; 
T . 

n.011 
0.31 
0.02 
0. os 
0. I9 

0 
1'. 

0 

II. Ih'; 
0 
0 

0.1:: 
I). 02 

0 
0. (xl 
U. ?IJ 
IJ. I rs 
n. ;D 

n 

I). 1u 
II 

t i '  u 
I! , I I  
1 1 ,  I) 
I' u. 1.. 
I 
I 
I 

'1'. 

II 
II.:<Il U.I!I 

0 
'I'. 

I 
I I .  lil 
(I. 15 
11. 12 

II 

1.1" 
II. li? 
0 . Z  
II.C'i 
0.3s 
11. 
1'. 

IJ. 51) 

1'. 
IJ. 15 

n 
(1. '2 I 

n. s:! 

n. 11: 

..I 
I .  

in. O I ~  
; 3; 
!I. L':l 
4.10 

L'1.:35 

2.1.11 
I). 5s 
0. 4': 
1.. .I I 
0. I;!) 
II. 110 
0.11:1 
I .  lj5 

1. hi 
0.10 
2. L:! 

u 
2.43 
i. 00 
4. io 

1.95 

n . n i  

ti. (m 

11. .i.z 
!I. 47 
0. 5!  
n. 71) 
9. I t  
11, xu 
II. :5 

1.3; 
a. :,2 
0. .:I) 

1) 
11. 41  

II 

'1'. 
n. ;3 
u. " I  

(I 
I). ?L' 
I). 111 

U 

0.011 
u 
(I 
U 
I) 

0 
ll.:;l 
T. 

iI 

Alahima- 
Cochrane I. ................................... . - .do . .  .............. u. 11 
Hslnillou 1.. ............................... .! .... .&I..  ............... L 

12.;s ~1.110 
0;uy s.22 , 11.1; 
1.5; lI.O!! :! u.?!; 
11. 4? E!. 3'; . /  0 
11. '.; !I. s2 I 0. 1; 
0. 11 1n.m j U. 91; 
0.20 I4.N I I). .Is 
0.2; I i . 3 . ~  ; T. ..... 11.PJ ~ 0.15 

0. Ihl 
II. (14 
IJ. 4!l I I  

II 
II. 01: 

I) 
T. 

0 

0. 1u 
II 
0 
U 

0.04 
U 

0. 28 
0.10 

.... 

.... 

0. no 
0. I [I 
0.04 
T. 

I I  
?I. 'is 

Demopolis 1:. ............................... !. ... .dux.. ............... (1 
Healing Spriugsl.. ................................ tlu .................. II 
Livingst.ou I... ............................. .:. ... .t!u. ................ i II 
Pilshmataha. ..................................... do ................ .! u. :,o 
Thomssville 1.. ............................... ..do.. ............... I T 
Bermuda.. ................................ -I'kscnml,in.. ...... .....I.. . :. 
Flnmaton ................................... j ..... do.. .............. .: ..... 
Fort Deposit I-. ......................... ...!..... do. ............... .! n. 0s 
Greenvlllel.. .................................... .do. ................ 0 
Highlaud Home ............................ .I.. .. .dn.. .............. . I  11.16 

.... .. ! 0. ?I1 Tmg.. .i.. ............................. -I.. .do.. ............... 
Bri geport ................................. Tennrssee ............. 0 
Deeaturl ................................... I ..... do ................. i 0 
Florence1 ........................................ do .................. 0 
ihntersviltel.. ........................ .....I.. .. .do ................. 
Madison.. .................................. i ..... dn ....................... 

I) Riverton 1. ...................................... .do.. .............. . I  
Scottsboro. ............................... . . I . .  ... do.. ............... I 0.14 
TuscumMa 1.. .................................. .du.. .............. .I I) 
Auhum.. .................................. .I T.lll?piioa:i.. ........ ..I 
Camp Hill.. ................................ ~. ... .du. ................ i 0 
Dadevllle ...................................,..... do ................. I I I  
Milstead 1.. ................................. do ................ .! n 
Opelita 1 .................................... [:::::t~o ................. i 0 
Tallassee1 ................................... : . . . . .do ................. I II 
Tuskegee.. ..................................... ..do.. .............. .I 1) 
Union Sprlncs 1.. .......................... .! ..... (IO ................ .! iI. 0s 
Benton. .................................... .; .4laham.. ........... .! 0.00 
Citronella 1.. ................................ ! ... ..<IO.. .............. .! 2.3s 
Montgomery t... ........................... .!. ... .~lu.  ............. ...I 0.13 
Pmttvib. .  ................................ .i.. ... do .................. rr. 
SeIniaI ...................................... i ..... do ................. ~ 0 
Birmingham 2. .............................. r;hrlr ',P.irrior.. ...... .! 0. yj 
Cordova.. .................................. -1.. .. .(lo.. ................ T. 
Oneonta .......................................... do ................. t 0. IS 
St. Bernard ...................................... do ................ .! n. ?ti 
Tusralwsa 1.. ................................... .do.. ............... i 0. 5.i 
Ahm I .  ..................................... (.'ixUtalloo?hec. ....... 0.05 
Eutaula I. .  ...................................... .do.. .............. .! o 
Bay Minette ................................. l:mt ................... 
~o i!e 1. ......................................... do.. .............. .I 5.82 
Ozarkl ........................................... do ................. I 0 
Ro' ertsdale ...................................... do ................. 112.50 
dnniston 1 - .  ................................ r o o s l ~ .  ................ u. 511 
Ashvllle.. ........................................ do.. ............ ...I 0 
Caters 1.. ........................................ .do.. ............... n 
Cbuton I .................................... _ _ _ _ . d o  ................. I 0 
Cadsdeu I.-. ................................ do ............... ..I 0.0s 
Goodwater1 ................................. (:::::,lo ................. n 
Lock No. 4 ........................... .......I.. .. .#IO.. ............... (I. 30 
Maple Grow 1.. ............................ .I .do. ................ 0. ii$ 
SIentonel ................................... l::::.do ................. j T. 
TaUadega .................................... _ _ _ _ . d o  ................. I T. 
Valley Head ..................................... .rlo... .............. I T. 
Wctumpka 1 ..................................... do ................. i 0 

Ever- 1.. ............................... I.. .. .do ................. 
I - - - . -  

i u  

T. 

QMIMIOTO I .................................... ..do.. .............. - 1  0 

a 

n 1: ! 
0 :  .... ........... 

11 i r  
IJ II 
I1 , I I  

0 ..>a " ' ! II. ti5 
0 0.11' 
0 . I I  
n u.01; 
n o  

....... 
U. 24 
1.01 

1. E 
0.16 
2-02 
1. is 
1.45 

2.1; 

1.33 
u. .I? 
1.30 0% 

n.0; 
5.31 
0. I 
0.51 

9'. 

....... 
n. u 

3: 34 

1.4s 
1. $3 
11.24 
1.7; 

A. I, 
2 . w  

.;: $ 

..... 
0. 01; 

U 
T. 

IJ. $2 
U 

1. s9 
0 
0 

I). 51; 
0. L'i 

U 
T . 

0.10 
0 

T. 
0 

0.01 
T. 

n. 1.5 
0. In 
1. OR 
0.05 
0.12 
11. 02 
0.13 
2. 13 
0. i S  
1.97 
0. (11 
11. ili 
II. 45 

0 
0 

0 
II 

I!. I3 
T. , 

0 . w  , 
1.20 
0.15 
0. L) 
0.11" j 
0. 3) 
0.u5 ~ 

.... 

n 

0 
0 

n 
11. ?I1 
1.44 
1.35 

I). 0; 
I1 

(I. 0.j 

0.95 
0.0 1 

11 

..... 

'r . 
n 

O;i?G .. 
u. "3 
0. 42' 
0. i 4  

0 
0 

0. s1 
0 

n. ss 

n. IKI 
11;,;32' .. 
1. I!) 

0 
'I.. 

1. 11 
2. 10 

I) 
U.?ti 

I). so 
11. ;u 
0. 1.2 
n. b.! 
0. L7 

0 
0 

1.00 
U 

0.21) 

n. x9 

n. :'s 

........... 
0 2.111 

IJ.41 ' I.I;II 

?. 3s ~ :1.2:; 
2.1; ~ 2. ;u n. I'H) Y. I,II 
0. 2.: , 4. 10.1 
0.31 ! 1.:; 

IJ ' :.:'I1 

............ 
T. 7.W 

U. 3.i e;.!,; 
U !J..::I 

T. 19. .43 
U. 9.; 9. i$ 

T. s. R? 
u. -19 hi; 

n. iu 11.  ti; 

i).n:< !I.XS 
o. :!I :I. .in 

1.03 I 11.115 

11. 13 . .i. GI) 
1.64 10.59 
J.24 ' 8.94 

).ti? ~ 11. IO 
).33 ' 12. UT 
1.0s 14.x  
I. 2; 1.:. i3 
1 . 3  1l.ril 
D.3.i 11.31 
1. fl? Ill. 51 

17. i l  
- ?2.';9 

).a3 15.1;ti 
1.21 20.44 
I.?? lo.:!? 
1.24 l?.S2 
1.. 111. i R  

).;:I 13.211 
T. 10.8ii 
T. 13.16 

0. il; 1. .I:! j ??.30 

lJ.10 I U.17 14.64 

0.05 I II. ilJ I 10.R1 
'1'. , (1.12 il. li 

( I  In.3s 11.m 

n.wi I I . IW I 1 1 . 6 ~  

0 : 0.111 I 9.:;0 
u. 111 I 0 . 3  j !n. So 

U. I-! , 0 j x. ?? 

............ 
0.til I I  

0. U4 
0 

II. 32 
I I  0.71) 

1 L . E  : T. 

T. i I1 
3. I? i 0. 10 
(1. GI; I 'Y. 
0. 11 I 0 
0.Ml 0 69 

0 1  ' 0  

I) ! 11.51 
u '  n n 

11.05 0. tu : n 
7'. 11.w; : I;?i 

0 0 ;  1 .  
T. n . ~ !  0 . 4 1  

n '  u (r 
0.06 u I o 

o u 0.41) 

0 ' 0.60 : T: 

u 11. lih . 1'. 

1.2; 

IJ. 92 , I) ' II. .!:! 
I J  ' 0.07 U. 12 

U 
U 
II 
I) 
U 

i. (Ill 
0.11; 
0.01 

I). (IO 
0 

1.50 
0 
il 
n 
n 

II I 1  

1. !Y n ? -  

II. "0 
0. iki 
0.00 
0. 17 
1.14 

0. ?U 
1.4; 
1 . 2  
11. i;S 
0. %!S 
II. lid 
II. 1;s 
0. b" 
u. 12 
1. ;o 
0. u9 

0 
0. SG 
11. 60 
0. i:, 
IJ. 4 
0. 91) 
II. LO 
1 . 1 4 1  
0.57 
1.w 
(I. 85 
0.80 
0.1:; 

..I., 

n. w 

n. 21) 

1. :.ti 
n 

I 1  
0.61 

0 
1 Preeipil3tion meamired at 7 a. m. 
7 Pret:igitalion mvilsurrd midnight to rni.lni~li1. 

Slations without refeinuce mark memire prccipiiotion about s m . 4 .  
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TABLE No. 3.- Daily p.-'d~t':afioia, in inches and h.uitdrcdllis, July 5-18, 1916, biclusi.iw-&ntinued. 

July, 1310. 

Blr t r  nnd statim 
11 

I 
I 

12 : 13 
I 

r m ,  
5-13. - 

I C .  
9.31 

20.00 
Ili. 94 
14.65 
9 .G 
0.33 
B.W! 
(i. .:i 
7. Y9 

1. .1:3 
8.19 
1.01 
11.32 

rotal, 
.4-18. 
- 
In. 

1.12 
0.57 
0.80 

0 
0.45 
1. MJ 
0. 20 
1.44 
0.44 

0.57 
1.01 
0.22 

0 
0.11 

0.37 
0.32 
0. s3 
0.40 
0.25 
0.28 

0. ss 
0.01 
0.35 
0.83 
0.4s 
0. ?B 

0 
0. a0 
0. s5 
1.78 

n. 01 

....... 

1i j 1s 
I I 

~ .................. -_ .... 

! ! I  
I . : > \  

. 53 
!. 00 
i. 50 

I1 
1.14 
I. 22 

i. 01 

' I  
' I  

I l l .  
1.00 
T. 
). 54 

0 
1. 22 

0 
0 
0 

I. 05 

0 
I. I35 

0 
0 

0 
n .  

n 

n 

In. : In. 
I. 96 i n. 14 
T. ! 0.19 

0 :  0 
0 1  0 1.12 j 0 

.so 0 
1.11 n 

0. 53 
0. 09 

1,:. 
3.00 
T. 

3.15 
0 

1. 75 
3.33 

0 
3.49 
3.0: 

0 
0.32 
0. i n  

n 

Florida- 
(Testern Division.) : I s .  

Ap:1ncl1icuIa ................................ Giilr Of Muaico. ..... ..: 7.10 
Bonihy ........................................... lo ................. I .1.40 
Dc Funink S1milcs1._._.. ....................... ..lo ................. 0.20 
Garniers (uear) ................................. . ~ lu . . .  ............. ./ 2.00 
hfsrtauna 1 .................................. .I.. .. .do.. .............. .! 0.70 
Moliim.. ........................................ . d : ~  ................ .: 
Panninn ClLy ................................ : .... .a lo-. .............. .; 1. !! 
Penszcohz ........................................ iln ................. 2..+, 
Waiisau 1 ......................................... do ................. I :;.W 
Archrrl .......................................... J n  ................. I 1.16 
Bristol.. .......................................... ,io ................. 2.31 
Cnrrnhelle .................................. .:. ... -a111 ................ .j 1.0s 
C c h r  Kegs.. .................................... .do.. .............. .! 0 
Crcs?ent City ................................. .\rlziitic ................ 0.01 
Feileril Point ................................ : ..... #lo : (1.Il.i 
Fenhnllowsg ................................ ! Giilfol >lcsicn. ....... I 11.05 
Giinesvillel ................................. I .\ll:iiitic ............... I 0.18 
Hilliwd ..................................... __.__+J ................. ! 0.11 
Jacksonville? ............................... .!. ... A ~ I I . . . . . .  ............ 0.17 
Johnst.own ................................... Siiwinec .......... ..._! 0.1; 
h k c  City 1 ....................................... do ................ .i 0. In 
Lire Oak .......................................... 4,) ................. j I I  
3Iwrlenny ........................................ r!o ................. ~ 0.10 
Mn8lison 1 ......................................... do ................ .! 1. t i  
hlelrose ...................................... At.lni:tic ................ T. 
Middlelwrg ..................................... .ilo ................. I 0.111 
Monticelln ................................. ..: i.;u1f o r  h h i r o . .  .... . . I  n.as 
sfount Plelvont ............................. : ..... ilo .................. ?.?> 

Satsiimn IIcights.-. .............................. .dn. .............. ._ I  
Switzerland ..................................... ~ I t . 1  :. ......... n. Qn 

mntonl. . .  ................................. I ( ' o , J ~ ~  ....................... 
Ramhiirst.. ..................................... dn.. ............. .;. .... 
Resun' .......................................... do ................I..... 
Atlanta X . .  .................................. Clinttnhoor.iire.. ....... BlakPlv. i.-..- .................................... I . .  . ..do.. .................... 
Dnhlonegn. ................................ .!. .. ..<lo.. ............. ., ..... 
Fort Oaines 1 .................. :  lo ................ i ..... 
Cnlnwville 1. ..................................... do.. .............. ! ..... 
G a i t R o r k l  ................................. i ..... do ................ ' 
Tmmnkin.. ................................ .; ..... do.. ................... 
Newnan 1. ................................. ., .... Ao. .................... 
N o r m s  I ................................... ' ..... dii. .................... 
Tnlhotton ................................... l . . . . . I .  o . . . . . . . . . . . . . . . .  ..... 
West Point' ...................................... iln ................ 

I...... .............................. ' Fliiit (..... 
-11s I - . .  .............................. 0.. .. J I O . .  .............. I . .  ... 

Eainhrldge 1 ..................................... [lo ................ 1..... 
BiitlrrI ........................................... do ................ i..... 
Conwrd ........................................... do.. ............... 
FRir View.. ............................... .:. ... .do..  ............. .I : : 
Mnrshdlvllle I..- ....................... ....I.. .. .do.. .................. 
Monterums I ..................................... IJn.. .............. I: .... 
Piitnam .......................................... do. .............. . j  ..... 
Woodhllry 1 ................................. ! ..... 40 ................ 
Ahhaville I .................................. i Di.m-i!:eu. ......... ._.I-.--. 
(..ovinqtonl ................................. ~ ..... rln ................ I::::: 
Eastmnn 1.. ...................................... # I n . .  ............ ..I.. ... 
Griffin 1.. .................................. .i ... .4n.. ............. ., ..... 
Baml~inwille I.. ................................ .i!n.. ............. ./. .... 
Lrlniher City I .............................. ! ..... (10.. ............. .:_ .... 
Mwon 9.. .................................... .-..#lo.. ............. .i ..... 
Mnntiwllo1 ................................. ; ..... do. ............... i ..... 
Loiiirville ................................... OpRerllee .. ...........,..... 
Millen 1. ................................. ...I.. ... do.. ............. .: 
fitatcrsh oro ........................................ rlo ................ :..... 
Glennville I .  .............................. ..I Z Itmtmho.. .......... .I.. ... 
Aneiistar.. ............................... ..I karaiinsh.. ........... 
Cnrlton 1 .................................... i ..... c! o ................ j : 

* 

(Northom Di\*isiou.) I 

................. 

............................... ............. St. .\ u-ost.ine A tlmtic.. I :  
...... 

tral!31isseo 1. ................................ GlIir or Ircsim.. ..... .( u.iiii 
Oforein: 

Rome 1. ................................. ...,..... (10.. .............. ~. .... 

~ h ~ h u s  1. ..................................... ~ n .  ............... I..... 

Lmt Moiintaiu .................................... do.. .............. i::::: 
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TABLE NO . 3.-Daily prucipilution. 6, inches und hundredths. July 5.18. 1916. ir~clic~irc-~ont.innetl. 
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TABLE No . 3.-Daily precipitation. in inches and hundredths. .July 5-18. 1916. inclusii!t+Continued . 
- .... -- 1 ! 
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July. 1916 . 
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n . 11 
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0.04 
0.05 
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State and station . Ivatershed . I - 
' 3  

Favetteville 1 .................................. ..do.. ......... .....I.. 
Chi el Hill ...................................... do ...................... 
Gr&m 1 ........................................ do ...................... 
Mon w e  1 ....................................... .do ...................... 
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51 isn ........................................... .do ...................... 
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En ield near) 1. ............................ Tar ......................... 
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Ro . kv Mount 1 ................................. ..do.. .................... 
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Tarborol ................................... I.....do ...................... 
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Neuse I ......................................... .d 0.  ..................... 
Newhern 1 ....................................... do ...................... 
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I ---._---I . ..__ . 

(Central district.) I In . 
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Elizabeth l'itv ........................ ......I Pa3yiiot;nil; .......... .I. ... 1. 
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n 
n 

n 

n . (ly 

.. 
18 

In . 
C 

0 . Q 
0.02 
T . 

0 . ti2 
U 

0.02 

T . 
0.04 
0.01 

..... 

a 

a 
a a a a a 
0 
0 
0 
11 
0 
0 
0 
0 

0.10 

T . 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0.01 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0.13 
0.48 
T . 

0 . s3 
II 

'r . 

o . 02 

Total. 
14-18 . 

In . 
7.02 
4.41 

10 .I 
5.15 

12.13 
3.58 

0.02 

0.04 
0.04 

0 
0.65 

0 

2.35 
1.23 
0.71 
1.43 
0.40 
0.61 
1. L% 
0.05 
0.1.8 

0.55 
1.13 
0.62 
0.74 

0 
0.10 
0. II 
0.20 
0.21 
0.13 
0.11 
0 .GO 
0.53 
0.40 
0.06 
0.20 
0.w 
0.40 
0.07 

2.&5 
0.93 
0.25 
0.77 
1.25 
1.93 
Q.74 

0.83 
1.92 
1 . t;9 
2.80 
2.49 
2.72 
0.99 

5.25 
0.62 
0.95 
1. BU 
2.12 
0.90 
3.50 
1.03 
0.33 
0.90 

....... 

T . 
T . 

T . 
n 

1.m 
n.,4 

1.36 

0.28 

-- 
1 Precipitation measured a t  7 a . m . 
I Preripitstlon measured midni 
Stations without reference mar&wtsure precipitation ahout sonset . t to midnight . 4 Included in followiop measurement . 



-0.44 
+0.49 
+0.?U 
-1.31 
+1.42 

-n.57 
+1.m 
+ O . P i  
-0.90 
+3.01 
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TABLE 4.-D(dy gage heights on principal rivers of the East Gulf and South Atluiitic States, in j o o d  rhtrilig July, 1916. 
- - __ __ - __ - ._ -_ 

JuIy. 1916. 
........... __ .. 

! Statlons. 
14 13 

. . . .  

Ei.,:. 
a 2!i. 0 
2::. I; 
2 2  i 
81.0 
4!l. 5 v;. 1 
2,;. 1; 

4!I. 2 
;;:a. h 
A?. !I 
1.L 1 

h 4::. 7 , 
.I. 5 

...* - 
1 

F<rt. 
13. i 
2. K 

4.2 

S. i 
li. 4 " S  

.I. P 
2. x 
3. .I 
4.3 
3. l i  

-n. 5 

in. 2 

-. 

Ftt.1. 
22.0 
35.5 
31.3 
3;. 0 
1 2 .  3 
5s. 3 
31. 8 
2Y. s 
so. 4 
''6 0 

53.4 
2s. i 
4u. 7 

5.4 
2;. :3 
14.5 

7. 1 
E. 9 

1.2 
1.9 

.... 

ii. n 

s. n 

la. 5 -. 3 

. .  .- 

Feel. 
21.4 
34. 3 

59.2 
&5. s 
5-1. S 
24.7 
49. I I  
19. i 
5;;. 9 
2s. 2 

:in. n 

0- -1.3 

FV r l .  ! Fwl. 
31.0 I 20.7 
^^ .. -- 

Z h  8 I .  
25.3 
SG.  7 
24. s 
2. IJ 
51.5 
6I.S 
:2. 4 
21;. 4 
-!!I. 4 
39. 1 
.lY. !J 
24.2 
,X?.$J 

7. I) 

' f r l .  
22.9 
:io. 2 
31.11 
3 . 7  
.id. 3 
( i l .  3 
34.1 
2s. li 

:;A" 
5'. Q 
2s. 7 
41.2 
13. ti 
9. a 

2;. B 

1'2. 4 

E. 4 
1;. 2 
2. li 
1.4 
2.5 

;i.n 

is. n 
io. n 

: F r ~ t .  I FcFI. 
Yemill. Miss.. .................. Poscagoula.. ....... 20 ! 5.2 
Aberdeen, Miss ................. Tomhighee ........ ; 33 i 2.8 
Columbus. MIS.. ................... .h.. .......... 33 -0.5 

4.0 
9. 4 
s. I 
.I. 1 
1. a 
3. li 
2.9 
.4. I1 
3. 3 
-!. 3 
2. s 

lti. 2 
.5. I I  j 
5 . i  ' 
4.0 ! 
li. 2 
5.2 
4.6: 
1.3 , 

9.4 

0.5 ~ 

FI I 1. 
19.5 
12.2 

14.0 
'13.5 
40. 4 
*.#. Ij 
i .  4 

3s. I1 
27.1) 

4. 3 
::. s 
2. 9 

_ I -  

4 . J  

in. 4 

XI.. 1 
21.0 
10.0 
clj. 1 
45.3 
23.4 
31.2 
4ti. 0 
PI. 2 
53. 4 
?i. 1; 
34.5 
3;. 0 

"23. 5 
'16. l i  
12.5 

I 98. 0 
20. : 
14.2 
33.0 
li. !3 
14.3 

r 32. 0 
- __ ...... - 

Corhaue..Lila.. ................ .:. ... .do. ........... 40.0 
68. 2 I 
6i.n I 

21j. u I 
1'31.4 ; 

l i .  0 

53.9 ! 
?;.?I 
37.7 ! 
111.5 1 
2s.9 I 
s.4 I 

14.1: I 

ti.0 I 

14.2 i 
9.6 

13.1 
lS.3 ' 

-_ _ .. 

~ ~~ ~~~ 

Demo lis A h  ....................... do ............ T~~JL( .\la-. ............... B1at.k lvarrior. ... 
Rome, 1311 ....................... Coosn ............. 
Gndsden, Ala.. ................. I.. .. .do.. .......... 
Wetuiupka, Ala.. ............. ..I.. .. .do.. ........... 
Millstead. A h . .  ................ _ :  Tnllnpooss.. ...... 
Selma \la.. .................... ~ -41:ihrruia. ........ .: 
Bainhkihge, Ga.. .............. .: Flint.. ............ 
Ahge. ?\lo.. .................... : Cliattnhoochee.. .. 
Catnwbr. S. C.. ................ _; Cat.awbn.. ......... 
Mouut Holly. Y. C.. ............ f ..... do.. ......... .: 
Cainden. 8. C:. .................. Wateree.. ....... .: 
Chapels. Y. C.. .............. ..! Paliida.. .......... 
Blaim. S. C.. ................... I Broad ............. 

Ida, 8. C ................ ..I Con 
9. C..  .................. ; San 
, S.C .................... c.n! _ _ _  0 n 

~~ 

39. ti 
ti. 1) 
3. IJ 

21. ti 
1j .2  

5 .41  
13.3 I 
11.1 I 
2.5 I 
1. s 
1.u ! 

,.- , 

- -. . . . . .  

4 . 1  ... 
3. II 2. :I 

111. 4 x. 4 
5. -I 

11.d 11.4 
11.3 ! 
4.3 : 
1 . 1 ,  
0.3 I 

I . ? !  1.9 

Y . U  , 
1i.S i 
:i.O I 
6.1; 

$1. 1 , 
5.n ~ 

5.0 j 
1.1 ! 
11.3 . 

I.! ~ 

4. s 
14. I) 
4.0 
7. Y 
1. s 
s. 1 
.4. 4 ' 

0.7 

4 . 4  ; 
0 . 9 ,  

2.1; 

.I. x ; .;. 4 I 

1. i 

ti. 2 ~ 

.5.s ; 
1.2 ' 

i . 2  i 

Ill. 1; I 

0.:: I 
7. ?r 
5.3 
1.1 
11.3 

Kin tree, 8. C.. ............... ..: nlwk.. ............ 
Rad! ord, Va .................... ! New .............. 

! .......... ..... __ . . . . . . . . . . . . .  ._ ............... 

Julg, 1!11ti. 

.. _ - . __ .. _ _  ... _ _  ... - ....... - . __ .. __ . . . . . . . . . . . . . . . . . . . . . . . . . .  

- Stations. RI~-ors. 
Above 

or below - 
91 

.~ 

Ffet. 1s. 6 
4. 1 
1. s 
s. 3 
5% 4 
15.0 
S. Ij 
ti. 3 

14.6 
s. 0 

23.0 
24.5 
13.9 
4.0 
2. s 
19.5 

ti. Y 
li. 2 
6.5 

111. 1 
20.0 
lti. 0 
13. i 
2.0 

__ 

j '27 

-. ....... 

previous 
high. 

Feet. + 0.5 - 3.2 - 10.5 - 7.0 - 0.7 - 2.3 - 0.0 - 5.2 
-10. 2 - 8.4 - 3.1 - 5.9 + 3.8 + 12.0 
+?2.5 + 3.3 
-15.9 + 4.5 
- 4.3 + 2.2 - 7.9 - 1.3 + 1.0 - 2.0 

24 0-  -.I 

-. .. 

Frrf. 
19.3 
1:;. s 
14.2 
33.3 
ii1.2 
:i1.4 
13. I1 
l".II 

12. 2 
;:I. n 

91 21 
.... 

Fif t .  
1s.4 i 
21;. 4 I 
22.0 ! 
3i.U i 
1:.1..y ! 
XI. 8 I 
1,j.Z ' 
"j. 0 ! 
44.5 
19. 2 ' 
30.3 

2 . 9  , 
H. 0 
.I .  l i  

::!:. 6 
1.;. 2 
1::. 5 
: 1.1: 

r>,#:;,w ~ 

.,.,.I; 
? 1s. :: 

l:!. 1 : 
3.5 

?G. -I j 

..- 

. 

19 
.. . . . . . . . .  

Norrill Miss.. ........................ I'c~srn?o~rln.. ...... 
Columhus, Miss. .......................... .do.. ........... 
Cochrane. Ala .............................. do .............. 
Demo olis Ala ............................ do ............. 

Aberdhen, Mi!$. ...................... T t m l ~ i ~ l v e . .  ....... 

TusraPoosd. .\la ....................... ~ > ~ . l c k  lvnrrior. ... 

P r 1  i. 
1x. !I 

28. 1) 
37. s 
64. n 
41.0 

Home, Ga.; .......................... _ j  Coosa ............. .I 14.4 
c:adsdcn. A13 ............................... do .............. 2i.5 
n'etnmpl;a. Ah ...................... _:._. ..do .............. 4i.O 
Mlllsto%i A h  ......................... Tol!~poosn ........ 1.2 
Selma Ala ............................ Alnl-:ma ........... 51.1 
Bainb;idce, 1:a ...................................... 2 i . B  
Alma Ala ............................. c iraliohoocliea .... 19. i 
CntaGbn, S. C. ...................... _i I'nt:i\;'bs ........... V2.0 
Yonnt Holly S. c! .......................... do ............. IIi .Ir  
('amden, S. ti.. ...................... .j TVnterer ............ 3%. II 
Cliappels, S. C.. ..................... .I Pnlilda .............. 1'. S 
I3lsus. s. c.. ......................... I Broad.. ............ 1s. 0 

l'onenreo.. ........ 
$:rent !'ce Dee ....., 
I.\ :1c:-&.3... ........ 
J.{kICk.. ........... 
.Lw.. ............. ~ 

.,- I. _ I .  Y 

Fn:llPQ.. ........... 

1 -  

FrrI. 
l!.J. ? 
13. i 
16. i 
33. ! I  
12. G 

15. a 
19. c 
35. ti 
1.1.8 

JB. n 

13.2 13.9 
19.; 15.5 
3 i . l  "::.<I 

r o k m b  
Rlmini 
Cherad 
Efingharn S. C ....... 
Radford, Va. .......... Eilnztree, 4. C ......... 

Nia S. C ........................ j ,d.c .......................... ! 
, s  1.: .......................... : ................ ................ 

!?!. 4 
:ill. 1 
3;. J 
11;. 5 
13. :I 
.I. ,; 

31. 0 ! :!I). !I 
14. 4 ' 13.5 
11.9 1 l . i  
2.0 1.s 

Q 27.0 a t  7 p. rn. 
b 36.Y nt 12% p. m. 
c 31.5 later in lbo clay. 
d M3.3 at about G p. UJ. 
e 34.3 a t  6. p. m. 

f 31.5 at 3 p. ui. 
g 51.5 a1 ;; p. m. 

44.0 at 9 a. m. 
41.d at 73.15 p. IU. estimated 

i 45.5, ealimtrted, during a. ni: 

A 43.0, e4 imatrd. cluring p. in. 
19. j .S 31 i l m i t  1'2 o'dock uighl. 

111 31.5 st ll:3U :I. m. 
n 31i.0 a t  1 p. in., tutlninted. 

Bi.4 n t 2 p. IU. 
*Cn@ washed away: readings ou wbsequout c1:ites estimated. 
6 Estimated; gag8 overtopped. 

MEAN LAKE LEVELS DURING AUGUST. 1916. 

By UNITED STATES LAKE PURVEY. 
[Dited Detroit, Nidi., Srpt. 5, 1IJlG.I 

p 18.i a t  2': 15 p. m. 
'1 15.5 :it 12 nsou. 
r $2.11 nt noon, rstiuiated. 

The following data are reported in the "Notice to  
Mariners " of the above date: 
- . 

Lakes. 

Data. 

I ~~~ 

A b v e  main level it New Yurk.. ...... 603. i3 : 5S1.04 
dborc or lwlow- 
>km stngc of July 1916 ................ +o. as ' -n. 12 
Alean stngc of AugLt. 1915.. ........... +I. :ii +0.94 
-4rezige stngc fnr August, hst in ycars.' +I. 16 : +o.?i 
Bighest recorded August sbizc.. ...... .: -0.20 I -2.47 
Idinvest recorded August stage.. ........ +.?. 13 + l .  19 

~~ ~~ ~ 

Mean level durlne Aucust 1916: Feel. I Frr:. 

Average rehtlon of the Aiwt level to- I J ~ l y  level ................................... t n . 2  ~ 0.0 
Septemberlevel ............................. 0.0 : +0.3 

Frrt. 
572. so 

Fed. 
247.36 

-0.1 -0.3 
+0.3 I +0.4 


